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Grass Lake NUTRIENTS
Grass Lake is a glacially formed lake located in Antioch Township near the Villa§&dVgtCTIVITY 6
Spring Grove, Antioch, and Fox Lake. The lake has a surface area of 1623.42 dd¥Bs@nCR'RE
maximum depth of 6 feet and a mean depth of 2.25 feet. The Fox Waterway Agency, and
the lllinois Department of Natural Resources (IDNR) actively manages the lake|fb¥ boating, 7
fishing, swimming, and aesthetics. Grass Lake has been a participant in the lllitdisERsion-
ment al Protection Agencyds (Il EPA) VL'J:QIIUIItCCI -
The Grass Lake shoreline length is 20.87 miles, and is surrounded by low density residen- 8
tial development and wetlands. Grass Lake receives water primarily from the FeRURIT&ric
and Lake Marie; water enters the lake from its approximately 13,844 acre waterdfR¥ in
lllinois and an additional 600,046 acres in Wisconsin. Water exits at Grass Lake Bridge
located on the south end of the lake, then flows into Nippersink Lake and Pistak8843ike’1ants 9
and eventually reforms into the Fox River. During the spring thaw, the rising water-will
flow north into Lake Marie as the Chain fills back up into summer pool level. Thexpriypary 10
land uses within the Grass Lake watershed are agriculture and single family homes. Gas
motors are permitted on the lake and multiple boat launches are located throughspytdhie
11
Erosion
ECOLOGICAL SERVICESWATER QUALITY SPECIALISTS | |Beaches 12
Gerard Urbanozo Alana Bartolai Kathy Paap
Lake Recommen- 13
gurbanozo@lakecountyil.gobartolaiz@lakecountyil.c kpaap@Ilakecountyil.gov | dations
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LAKE FACTS

Major Watershed:
Fox River
SubWatershed:
Upper Fox River
Surface Area:
1623.42 acres
Shoreline Length:
20.87 miles
Maximum Depth:
6.0 feet
Average Depth:
2.25 feet
Lake Volume:
3652.7acrefeet
Watershed Area:
13,844 acres (lllinois)
600,046 acres (Wiscons
Lake Type:
Impoundment

Current Uses:Fishing,
boating, swimming ang
aesthetics

Fox Chain Od Lakes. The Chain O0 Lakgs S

ramp.

Water quality parameters, such as nutrients, suspended solids, oxygen, temperat
ity were measured from May-Sgptember 2014, The plant community was assessed in early Sp-
tember when most of the plants are likely to be present. Historically Grass Lake h
of lake quality issues including excessive turbidity, abundance of carp, severe alg
ment and nutrient enrichment. In general the water quality in Grass Lake is poor
amount incoming sediment from the Fox River and wave activity from wind an
Total phosphorus concentration in Grass Lake averaged 0.109 mg/L which is a
from the 2002 concentration of 0.290 mg/L and but still significantly higher tha
Environmental Protection Agency impairment rate of 0.050 mg/L.

Nitrogen is the other nutrient critical for algal growth. The average Total Kjeld:
(TKN) concentration for Grass was 1.520 mg/L, which was higher than the cou
1.200 mg/L. A total nitrogen to total phosphorus (TN:TP) ratio of 18:1 indicates th
rus was only slightly limiting aquatic plant and algae growth in Grass Lake. By usi
as an indicator, the trophic state index (TSIp) ranked Grass Lake as euthrophic
of 69.97. This means that the lake has high nutrients which can result in high pl
algae growth. The 2014 average total suspended solids (TSS) concentration for
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38.7 mg/L, which was higher than the county median of 8.2 mg/L and a 16.9% dgcrease

the 2002 average of 46.6 mg/L.
n

ater clarity was measured by Secchi depth, with the lowest reading in June (0
deepest was in July (1.83 ft). The average Secchi depth for the season was 0.7

/0 ft) ar
B ft, wh

shallower than the county median (2.95 ft). The conductivity of Grass Lake was Q8172 m

which is slightly higher than the county median (0.7900 mS/cm). This was a 6.

4% inc

from the 2002 average (0.7706 mS/cm). The average chloride concentration in rass L.

2014 was 115 mg/L which was lower than the county median of 139 mg/L.

GRASSLAKE W ATERSHED

Grass Lake is located in the Upper Fox River sub basin, within the Fox River watprshed.
tershed istmainage basin where water from rain or snow melt drains into a body offwater, ¢
as a river, lake, reservoir, wetland or storniltiéaitinois portion of this watershed cqvers

13,844 acres and 600,046 acres in Wisconsin. The source of a lakes water su

ly is vi

portant in determining its water quality and choosing management practices to prgtect the
Lakes like Grass Lake that receive the majority of their water from streams oftenfhave v

water quality that is heavily influenced by human activity. Grass Lake receives
Fox River and Lake Marie. The watershed to lake surface area ratio is extremely
contributes to a higher nutrient and sediment load. The Stratton Locke and Da
proximately 10 miles downstream, controls the flow and water level of Grass Lak
of the Fox Chain OO0 Lakes. The ret
time it takes for water entering a lake to flow ¢

was calculated to be approximately 4.3 days & @3

during flood events. The major sources of ry " okl EVAPORATION
Grass Lake were public and private open lan| ' "2

water (25%), and residential (16%). The img —<—__ runoss T
surfaces (parking lots, roads, buildings, compa IR

do not allow rain to infiltrate into the ground F---==
management practices of the large amount of
area in the water shed impacts the lake. Cq
water that runs from
important for drainage lakes.

GROUNDWATER

ater frc
rge an
, locate
and th
PNt




PREPAREDBY THE ECOLOGICAL SERVICES PAGE 3

GRASSLAKE W ATERSHED

......

Legend

Bl chain'O'Lakes
|:| Fox River Watershed lllinois Portion

|:| Fox River Watershed Wisconsin Portion
- =

GRASSLAKE WATERSHED

The UppeFox River (600,046 acres) watershed drains into Grass lake. It also
from Lake Marie as well as creeks and storm drains around the lake. The major
shed is located on the north east side of which a majority is agricultural, open
dential. The water flows out of Grass Lake at Grass Lake Bridge and into Nipper

flows into Pistakee Lake and eventually reforming into the Fox River. Public an

D

lands and make up the largest source of runoff for Grass Lake followed by wate

The retention time was calculated to be approximately 4.3 days, less during flooc
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WATER CLARITY

Turbid waters becom&yater clarity is an indicator of water quality related to chemical and physical proferties. |
warmer as suspended palments taken with a Sechhi disk indicate the light penetration into a body of wafer. Alga

tlcle_s absorb _heat frorE’roscopic animals, water color, eroded soil, and resuspension of bottom sedimgnt are |
sunlight, causing OXy9®tht interfere with light penetration and reduce water transparency. If light penefration i
levels to fall. (Warm WHuced significantly, macrophyte growth may be decreased which would in turn ifpact tt
ter holds less oxygen t Risms dependent upon them for food and cover. The 2014 average clarity for grass L:
COOI.e rwater.) Phot_osy .86 feet (LCHD); this was a 31% decrease in the lakes transparency since 2002)(1.26 fe
thegls decreages .Wlth Iﬁ%‘:‘ water clarity was below the county median of 2.95 feet. Heavy rains in June ghd Aug
er light, resulting in eve(51ay before the Secchi depth was taken may have contributed to the lower reading. The ¢

lower oxygen levels.

est Secchi depth for Grass was in June and the deepest was in July at 0.70 feet pnd 1.8:

spectively, while the average Secchi was 1.26 feet (VLMP) since 1997.

VOLUNTEER LAKE s ..
A Secchi disk is an-@ight | = l

MONITOR PROGRAM

diameter weighted metal pl
painted black and white i
alternating quadrants. A calik
rope is used to lower the dis¢
the water and measure the ¢~
to which it is visible.

Volunteers measure wa
clarity using the Secchi ¢
twice a month May throu

October. In 2014 there

were 48 lakes participating N
in Lake County. VLMP N WATER QUALITY

If you Woulld like more informatigxdditional water clarity measurements were taken in Grass Lake through participagon in tr
please contact: [ 11

inois Environment al Protection Agdqncy
Alana Bartolai (VLMP). Grass Lake has participated in the program since 1997. Participation in the VLMF
(847) 3778009 gram has provided Grass Lake with annual baseline data that can be used to detefmine lo

Abartolaiz@lakecountyil.gov  water quality trends and support current lake management decision making. The shallowe:

erage VLMP reading was in 1999 and the deepest was in 2008 at 0.98 feet and 1.47 feet,
www.epa.state.il.us/waterfively. The volunteers on Grass Lake have provided data that is vital for the management c
vimp/index.html lake. If you would like to participate or need more information about becoming a VIMP ple
contact the LCHES.

A Grass Lake Secchi Depth
S I N i [ a t 1997 1999 2002 2005 2008 2013
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http://www.epa.state.il.us/water/vlmp/index.html
http://www.epa.state.il.us/water/vlmp/index.html
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TOTAL SUSPENDED SOLIDS

Another measure of water clarity is turbidity, which is caused by particles of mai TSS
the dissolved organic compounds. Suspended particles dissipate light, which ma
plants can grow. The total suspended solid (TSS) parameter (turbidity) is compg
tile suspended compounds (NVS8jganit clay or sediment materials, and volatile sgg®age particles of alga
ed solids (TVS) (algae and other organic matter). sediment suspended in

Total Suspended Solid

Seasonal Secchi readings changes are affected by algal growth. The absence or low SEH&HEBIUAN.
gae in early spring usually provides deeper clarity but as the water warms clarity decreases with
more algae present in the water. The 2014 TSS concentrations in Grass Lake a\ TVS

L which was above the county median of 8.2 mg/L and 20.4% lower than the 20(
centration of 46.6 mg/L. High TSS values are typically correlated with poor
(Secchi disk depth) and can be detrimental to many aspects of the lake ecosystepy b g the fract
plant and fish communities. of total solids that are

There are external and internal sources of sediment affecting the turbidity in GrassC[@RaiCERfaature, such
nal sources include nutrients and sediments that are transported into the lake from the Falgag\cells

er, bank erosion and other sources in the watershed. About 70,000 cubic yards of sediments

enter Grass Lake from the Fox River. This accounts for 72% of all the incomin NVSS

the Chain. :
NonVolatile Suspende
Internal sources of sediment resuspension include boat traffic, wind and waves Solids

population. Carp are one of the most damaging aquatic invasive species due t : S
and bottom feeding behavior that disrupts shallowly rooted plants causing turbiditiNdéShorepresents the ng
Due to the large amount of recreational boaters in this shallow lake, the resuspesrgianiotisydind sedime
ments during the weekend increases. The average calculated nonvolatile susfieaidye Susiognded in th
(NVSS) was 19.95 mg/L. The high NVSS means that the majority of the TSS concenta@ienaplumn.
2014 can be attributed to solids that are inorganic in nature.

The Secchi depths in 2014 were at its shallowest in June (0.70 feet) and the de TDS
(1.83 feet). The June reading corresponded with the highest TSS concentration Total Dissolved Solid
the NVSS was 37.18 mg/L, which means that 55% of the suspended solids in t

Total Volatile Solids

(@]

up of sediments. The month of June alTD$ ardtleedmoant off.

of runoff into the lake. The lake level may not show significant changes since thed&tsalieu Babstance sug

regulates the water level of the entire Fox Chain. The water quality samples were saksroominerais in the w
day or Wednesday, whi ch means that t h eaftedeagoeafios.
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WHAT HAS BEEN D ONE

NUTRIENTS
TO REDUCE PHOSPHORUS

LEVELS IN GRASS LAKE The nutrients organisms need to live or grow are typically taken in from the envi

July 2010 The State of lake the primary nutrients needed for aquatic plant and algal growth are phosph

Illinois passed a law to rything that plants and algae need to grow is available in excess: sunlight, war
reduce the amount of and nitrogen.

phosphorus content in Phosphorus has a direct effect on the amount of plant and algal growth in lakes.
age total phosphorus epilimnion (near surface sample) concentration in Grass
mg/L, this was an 15.5% decrease from the 2002 concentration (0.129 mg/L). Lal
detergents. centrations exceeding 0.05 mg/L can support high densities of algae and aquati
July 2010The State of can reduce water clarity and dissqlved oxygen levels and are considered impair¢

Phosphorus originates from a variety of sources, many of which are related to h
Illinois passed another law \which include: human and animal waste, soil erosion, detergents, septic systems
restricting the use of lawn and runoff from farmland and lawns.

dishwashing and laundry

fertilizers containing Nitrogen is the other nutrient critical for algal growth. Total Kjeldahl nitrogen is a
organic nitrogen, and is typically bound up in algal and plant cells. The average

phosphorus by Grass Lake was 1.520 mg/L. If inorganic nitrogen concentrations exceed 0.3 mg

bnment.
rus anc

gen. In most lakes, including Grass Lake, phosphorus is the limiting nutrient, wh:ﬂh mear

tempe

IFhe 201
ake wa
s with
plants

by the
man ac
commo

[measur
014 Tt
L in sp

commercial applicators.  sufficient nitrogen is available to support summer algae blooms. However, low njtrogen

do not guarantee less algae blooms. The TN:TP ratio for Grass Lake was 18:1,
Storm drains lead to lifging nutrient for aquatic plants was phosphorus.

nearest lake, river, pond
or wetland. They doG@NDUCTIVITY AND CHLORIDE

gomatreatmentpla@tonduct ivity is a measure of a water
ic activity and content. The higher the concentration of (dissolved) ions the higher

- ity becomes Condudtivity reedings, which are influenced by chioride concentrations, have been
‘u increasing throughout the past decade in Lake County. Lakes with residential anc

uses in their watershed often have higher conductivity readings -aodchkigfinatioG

parking lots can deliver high concentratiois 0é&by water bodies. Road salt used
winter road maintenance consists of the following ions: sodium chloride, calcium
tassium chloride, magnesium chloride, or ferrocyanides which are detected whe
analyzed.

county median of 0.7900 mS/cm and which is a 6.0% increase from the 2002 v
mS/cm. These values are influenced by the winter road maintenance in Wiscon
and the surrounding residential areas. The United States Environmental Protect
determined that chloride concentrations higher than 230 mg/L can disrupt aquati
Salts dissolve and mov&rolonged exposure can harm 10% of aquatic
. : eci es. @ rcansestratibtnawa® 0 s C|1
downhill O_r |nt.o the near} mg/L. Chlorides tend to accumulate| within
storm drain with Storm 5 \yatershed as these ions do not break down
water and snowmelt rung{li are not utilized by plants or animalg.High
to the nearest lake, riveclooride concentrations may make it diffic
pond. They do not settlgany of our native species to survive. H
out; they remain in the many of our invasive species, such as
\Watermilfoil, Cattail and Common Ree|
G¥frant to high chloride concentrations.

Snow Melt Runoff Major Road

|

water cycle virtually for

Saline Water Layer et

because of the use of road salts. Storm wtéomnmpervious surfaces such as roTs and
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The 2014 average conductivity for Grass Lake 0.8172 mS/cm. This parameter ias abo




PREPAREDBY THE ECOLOGICAL SERVICES PAGE 7

TROPHIC STATE INDEX

Another way to look at phosphorus levels and how they affect lake productiv}; IS touse a @4
Trophic State Index (TSI) based on phosphorus (TSIp). TSIp values are commor" Q tn nlnmi-@&* :
fy and compare lake productivity levels (trophic state). A lakes response to additL‘
is an accelerated rate of eutrophication. Eutrophication is a natural process wh

increasingly enriched with nutrients. Lakes start out with clear water and few aguatic plants‘ﬁd

over time become more enriched with nutrients and vegetation until the lake a wet- :‘iﬁ%
land. This process takes thousands of years to take place. However, human actit I o 101~ AR
in the watershed accelerate this process by resulting in rapid soil erosion and I“
inputs. This accelerated aging process on a lake is referred to as cultural eutrEERCaaS =g

TSIp index classifies the lake into one of four categories: oligotrojploior(rnitlegically v «
unproductive), mesotrophic (intermediate nutrient availability and biological pro wand y
eutrophic (nutrient rich, highly productive), or hypereutrophic (extremelghyuytrier -

ductive). In 2014, Grass Lake was hypertrophic with a TSlIp Value of 70, placin
173 lakes in the county. Lake Carina was 1st with a TSIp Value at 37.35.

OWhen human
celerate lake eutrophicati
it is referred to as cultur
eutrophication. Cultural
eutrophication may resuy

deciduous Cxvs
some algae in late summer . / ¥ A shallow, murky water .-%jz{
L ’
L

Pine and

prairie

ﬁ OLIGOTROPHIC LAKE é 4 MESOTROPHIC LAKE EUTROPHIC LAKE

cultural and urban runof

o0 o s septic seepage, and ot
Oupt et Ooptinfeo nonpoint source pollutiol
Source: RMB Environmental sources.

LAKE LEVEL

The water level was obtained from the USGS automated staff gauge located in Fox Lake. The

|l ake | evel was at its | owest in Septerﬂ*é)LfSS“Wwen
lower than the May level. The lake water level continued to drop from May to Sep emleﬁ-r autk

mai ntained a summer pool l evel ar oun Prinedlakg Gr
13,844 acres in lllinois and 600,046 in Wisconsin, which helps replenish water I&tah‘s(ﬂ@hthe

evaporation during the summer. There are several automated staff gauges is locafecpingthe koXh a i m o ¢
nsi

Chain O6 Lakes watershed in IIIinoislkgg&lnMsc
better idea of lake level fluctuations relative to rainfall events and can aid in future d%(él}sdogg re-
garding lake level. A staff gauge is a great tool for measuring water level in IakeszH : §Qe
voirs. Data collected can be compiled to help understand the natural fluctuatiod©Xfwatedreay

Large fluctuations in lake level can lead to shoreline erosion. agencyds
2014 Level (in) Seasonal Changq Monthly change (in) site.
May 55. 83
n
jule 2 g : 2 I ; ' Z 2 ; ' Z 2 www.foxwaterway.st
u : : . .
. e.il.us/waterlevel.ht
August 51.10 4. 73 -0. 69
September 49 . 44 6. 39 1.66

act
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from shoreline erosion, adri-

wastewater discharges @r
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LAKE COUNTY
AVERAGE
FQI = 14.1

GRASSLAKE
FQI = 21.5

RANK =28 /170
AQUATIC PLANTS

SPECIES
OBSERVED= 12

FLORISTIC QUALITY INDEX

Floristic quality index (FQI; Swink and Wilhelm 1994) is an assessment tool desigijed to e
the closeness that the flora of an area is to that of undisturbed conditions. It canjbe uset
identify natural areas, 2) compare the quality of different sites or different locationg within
gle site, 3) monitor letegm floristic trends, and 4) monitor habitat restoration efforgs. Each
aquatic plant in a lake is assigned a number between 1 and 10 (10 indicating tffe plant
most sensitive to disturbance). This is done for every floating and submersed plargt specie
in the lake. These numbers are averaged and multiplied by the square root of thehumber
cies present to calculate an FQI. A high FQI number indicates that there are a Igrge nun
sensitive, high quality plant species present in therlakee [dpacies were counted i lthe
FQI calculations for Lake County lakes. In 2014, Grass had an FQI of 21.5 ranfing 28
170 in Lake County. The median FQI of lakes that we have studi@dIrbis 2600
Cedar Lake is 1st with an FQI of 37.4.

In many lakes macrophytes contribute to the aesthetically pleasing appearance of the setting and
are enjoyable in their own right. They are an essential element in the life systems of most lakes.

BATHYMETRIC
MAPS PROVIDE
LAKE
MANAGERS
WITH AN
ACCURATE LAKE
VOLUME THAT
CAN BE USED
FOR HERBICIDE
APPLICATION
AND HELP
ANGLERSFIND
POTENTIAL
FISHING SPOTS

Floating-leal Plants

«<— Littoral Zone ——>

Source: Minnesota Department f Nat

BATHYMETRIC MAPS

Bathymetric maps, also known as depth contour maps, display the shape and gepth of
They are valuable tools for lake managers because they provide information abput the
area and volume of the lake at certain depths.

This information can then be used to determine how much of the lake loses dissdved ox
the summer, how much of the lake bottom can be inhabited by plants. This is efpsential
application of whddde herbicide treatments, harvesting activities and alum treatmehts of y«
lake. Other common uses for the map include sedimentation control, fish stocking, and f
management.

The LCHEES collects field data using echosounders along with a Trimble GPS uhit with
foot accuracy. Once collected, the data will be analyzed and imported into ArcGS for fu
analysis. In ArcGIS, the contours are drawn and the lake volume is calculated.-Thg Lake (
ES has created bathymetric maps for many of the larger lakes in the county.

The LCHEES recommends the creation of a bathymetric map for all lakes larger than six
and can provide the names of several companies that can be hired to do the work. If you
terested in the creation of a bathymetric map of your lake, please contaStah¢84C)iD

37#8030.
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AQUATIC PLANTS

Aquatic plant mapping survey provides information based on the species, density
of plant communities in a particular lake. An aquatic plant sampling was condy
Lake on September 2014. There were 1850 points generated based on a compl

Rak e
Dens.i
(cove

# 0
Sit

%
Sit

with points 60 meters apart. Aquatic plants occurred at 315 of the sites (17% tof
age). Lotus was found in 12.5% and Coontail was present at 5.8% of the sam

dl TdKE CO

bl lodAtiq

er-
DAENSt 39

58 3

There were 10 different plants sampled in 2014 (American Pondweed, Bladderwq
Duckweed, Elodea, Eurasian Watermilfoil, Floating Leaf Pondweed, Lotus, Giarn

fth, Coont
t DuBkWee

all,
d, 49

Sago Pondweed, Water Stargrass, White Water Lily). The diversity and extent of
tions can be influenced by a variety of factors. Water clarity and depth are the

plantpopt
malja it

Ia-
ng5 5

in

factors in determining the maximum depth at which aquatic plants will grow. Wher
the water column falls below 1% of the surface light level, plants can no longer grg
of the 1% light can be obtained by doubling the Secchi disk reading. The aver;:

light level
J

reading for 2014 was 0.86 feet. The deepest aquatic plant was lotus and it was fd

water. American Lotus once covered 700 acres of Grass Lake in 1939 and there
orded in 1959. No wake and no motor areas have been established in 1996 on Gt
minimize resuspension of sediments caused by boats. In 2012 there was 46 a
Grass Lake, which has increased to 173 acres in 2014. Aquatic plants play an i
the lakes ecosystem by providing habitat for fish and shelter for aquatic organis

oxygen, reduce nutrients such as phosphorus to prevent algae bloom, and hel

Site

ment. Native plant com-

WaTigeoesienty 4 | 4
Age Secchi disk
unfdn ¢ dget efg | 3
ass lalkeotp hglp 4
cres of | ofus in
mpertart kg Iegni tes
Piahtd pradvided Njt™s
b Btaliliad seldﬁg 5c0£ ob
S

munities tend to be

verse and usually do AQUATIC PLANT MAP FOR AUGUST 2014
impede lake activiues

such as boating, swim-

ming and fishing. Non

native plants often crowd

out native plants by grow-

ing earlier in the year or

by forming canopies that

block sunlight.

Heavy boat traffic on the
main part of the lake and
windwave activity stirs
up bottom sediment
blocking sunlight need by
plants to grow. Vertical
seawalls reflect wave en-
ergy, which can cause
scouring of the lake bot-
tom, preventing aquatic
plants from establishing
near shore. Racing a
vertical seawall with
stone, or native plants
planted in front of the
seawall helps absorb wave
energy and stabilize lake
sediment.

LCHD Staff identifying planfs
during sampling.

B o1-100%

- No Plants

61-90%
41-60%
11-40%
1-10%




